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SPECIRCATION 

Totavlsion project systam 

5 Thdinvantlon nalatmia atelsvision projection 

Known TV projectcro may b© dashed broadly into 
three g roups. The flrat oroup is bswd on Hi o use of 
onoormoracathoderav tubes {CRTsI in conjunction 

10 with an optical pfojectlcnsysismcofnprlringona or 
more minors or len9«i.The opdcal projection system 
forms on tmageof the CBTTfaceplata on a remote 
vf ewlng screen to provide a teige TV picture. In 
prectfc*. limitations on echievabfe phosphor l»lQht- 

16 nesslrmfttheavollsbfcsRohtoutputfnmieMchTV 
pro/ectote to a value mdcally in the range 100^1000 
iumeii9,theupperfrBure<lemandlnolarse«hlah 
brlghtraess CHTs and large aperftiie proJeetkH) optics. 
Rjrthermore, Ngh eontraet and resohjtion aredifiictrft 

20 to maintain fnthep^ctureiivhenthe phosphor layer 
generaifcig t h e primary Image Is being drNen hard to 
msximlse light output, while colour registration is 
often poor< at toast overparl of the picture ara«p 
because the most efflciaiitiMsy of projecting a 

25 odouredlnraoeistouaethreaeBpareleooloured 
CfTTs,necessltatfng cotnpleKgeomatrical coverage 
sdlustiTWfitstoobtain correct wiperfrnpo s^n of the 
red, green and blue Images on a remote screen. 
In tfieseeond g roup of projectors^ a static optical 

30 prolactlonByatsmleratemeabuttheCfTTphospherls 
lepiaoed by a layer whose optical tranamftiance or 
ref leetence can ba altered locally by suitable electronic 
addressing meene, to atihiavea transmlsslveor 
raflebllve passive Image vwMch may be projected 

35 |i8lhgsultableincidentfllumlnatlon,9uchTVproJe» 
torsareoften referred to as light V8lyes;tfieir 
SKlremely high potential Ught outfwt sfenfwfrom the 
replaoement of a limited t»dohti«S5 phoepher layer 
wHh a source Image (eg Xenon are) having up to ten 

40 thousand dmes greater Intrinsic briglitness- ICnown 
devtcee Induds the Qr^ Eldophorand General 
EledHcprojectoretoil control Isyerdefonned Ibcelly 
by scanned electron beam to^ekl TV Image In 
conjunctionwilh scMleren projection opticel, the 19 

46 Titus projectorfsrtectio-optiocryslaltayarinstfhicli 
locafiy biduced biieftlngenoe creates a reflacdva 
tmsgs In conjunction wfih croseed polariasre) end the 
tfcjghesllquld cr^tfal pfoieefeor lanottierpoiarfsadon- 
bacad device using a ik^uid crystal layer). These 

60 ByetemsarscapebleoflishtoiitputBlntherange 
300-7000 lumens* but only the hWi MsnsityBdophor 

- canapproachttwupparfigureuslng masslveuexpen- 
ilve hardware. 
In theory, much greeftsr Bght output should be 

66 otstalnablefrom light vaVeproJsctors: Ignoring trens^ 
mMon losses and heat dissipstion problentM, an 
lensoollectfngllghtfromaeomm X 50 mmarosource 
Image could project over 360^000 lumens. However, In 
practice light is lost through unavoidable trensml^^ 

60 8lon lessee and sperturellmitatfons In thaoptiGBl 
systems employed, andtharearo generslly power 



handllnglivnltationslthemnal control problems) 
asaodated with the light valve layer ftaelf. 
ThethlrdgroupofTV projectors com priaeeoptlcai 

66 beemseanneralnwhichoneormorebeamsofllghtof 
spedfled wavelength erescannsd In raster fashion 
over a remote eorasn by a combination of optical llne- 
andfrsrne-aBannfng systems. The line- andf rBme* 
■canning systema areeynchronlsed wHh iricomlng TV 

70 signalswhlcharausedtomodulatethabeam 

Intensities « rsqu ired to produce a TV picture. With 
approprlatesysiem deeign, this type of seen ner can 
achieve very high resolution, high contrast and 
exceltent cokxirrogbtration. However. In order to 

75 aohlevoefndentline-andfrBm»«canning using 
ioKiwn devkeB,iheopClC8) beam murt beof email 
diam^end low dhrergenee. necessitating theuseof 
laser souross to echleve a reasonable Rght output* 
LasercolourlVpncileciorsGurrently under develop- 
so mentarelimitsdtoeroundlOOOIumensoutputbytbe 
characteristics oT avaiiable laaers. 

ATV projector aooordlng to oneaspect of the 
rnventioninoorporafies nonQht-mvUOng CirTdavlcai^ 
but IrKludasone or more Hneer erray ir^t modulatorv 

68 togenefataoneermoraoompletaTV lines, together 
withenopticalframaacsnning mechanism. 

A prvfanad atrangsmentof TVprqlectoraccofiAng 
tothekivanfionwlll nowbedasorlbed by way of 
exampleoniyBnd whh reference to the accompanying 

90 drawings in which; 

Flgurel b a sideview of the TV projector eceording 
to the Invention, 
Flguns 2 Isa rearvfswof theTVpreJectorofnguns 1, 
Figure 3 shows In graphical fonm osdllatJona of the 

S5 mlnorandparts^rftheosdliationsw^chafeusedfor 

1tame-ecannirH|j 

Figurs4 shows e side view corresponding to part of 
Figure 1 of analtamadvearrangeinantofthaimwv 

100 Rgure5shows an arrangement in which tlvee 
modulators may tieused to praduce three colours for 
oolourtolevleion projection. 

Figure ashows the way In Y^lch the TV line 
generators may t>e curved eocordlrig to the poeMon In 

105 theler»foceipiBne,snd, 

Hgurs7shows en sitonratlvaarrarvsmsfitlnoor- 
poratlnglibrsoptiee. 

FIgureel and2ehowlhebasicconflguratk»nofa 
pr^ector using a alngla linear array modulator. In 

110 Rguresi and Z^an array modulator IflHightly 
Uhimlnated by a suitable source and conderteer 
systom 2,and controlled to displayonelul Una of a 
complete TV picture. Is Imaged by a len s3 o nto a 
viewlngeoveen 6 viaamoving rTdnror4,08cSl8tlngat 

115 the normal TVframerate.Aa the mfrroroBoilate^ the 
image of the linear erray modulator (trie TV *11ne''^ Is 
swept ckiwn thescneen generating the illueionof a 
continuous display Image. The instantaneous poeltion 
of thefranr>e-ecannlngmirror4ls eoourateiy encoded 

120 and used totrigger the outpiitofappraprfatoTVIIne 
Infbrmetlon from theTVfremeetoreatothe array 
modulator 1. 



The drawlngls) originally 6led was Iwerri fnfbrma) and the print hers reproduced Is taken 

from a later filed formal copy. 
The dalme were Iliad later than the filing data virfthin the period prascrlbed by Rule 25(1} of the Patents Rules 1962. 
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In order to prov?cto a light output competlltve wfth 
flstablishedTV pfojectora^ttie optfcal components 
shown In Rflur^ 1 a re relatively targe. Uaf ng an 
efficient a rrvy modulator 1 approximately 200 mm 
5 long containing 800 tflscreta elements^ an 1/1 .4 Ians3 
approximatsly300mmfn dlafnetar and an oscillating 
plane ntlnror4approxlmately 450 mm square, a peak 
output In exeesaof 2000 lumana tsaGhlevid>te. his 
howsvardifFicultto drive such a targe oscillating 

10 mfrrorthrough en Sf>gleof perhaps lO^toachfevea 
linear angularacan wfth fast ftybeckat a repetition rate 
of SIVfiO Hz bece use of the enoimous torque required 
toacceleratsthe tnertiai load assoolaied wfth the 
mirror. We have, however, adoplada lesonent 

1ft osolllotlngsystemfdrthe mirror mountloaehlawa an 
adoqtistadeflectlbn angle, uBino as much as poialble 
ofthere8ulttng^imi8etdBleoantom.rninnraadeadtime 
. In the frame^canning meohantam urino epproprlete 
tfmbig pulaas anda sufflcrendy veraatOeTV line 

20 readout machaniBm. 80% or more of the sinusoldar 
fiwiescen can beamployedon txyth the upward and 
downward sweeps of the mirror, as Indicated In Rgure 

It Is preferred that several TV linesfiom eittier 

2B sevarslSneersrrsymoduletorstorfromamatriK 
errsy modulator eropn^ectsdsimulteneoualycis 
shown In Rgurs4. Befiefltsof such an amangsment 
lneludeapropoit]onallncieaselnllghtoutptit,wlth 
aimultaneous reduction Inthevibrationa! empHtude 

30 requiredfromtheframescanningmirror.lnaddHlon, 
the response dmeassoclated with Individual array 
fnodulslori maybe proportionally rnoreaeed without 
delrim antto pk^re quality. As slated BbovOb 

' appropriate encoding pu Ises In oor^uncticMi with e 

35 sufRcieii^versatflefFamestorereedouimedianism 
would enablethecorract TV tine Infbrmailon to befsd 
simultaneously to several erray modulatora. 

TopravideaTVdlsplav}n1Ulloolour,thelens3irt 
F^iures 1 and 2 fai In one embocfiment, and achromatic 

40 projeellon lens end the linear array modulatora 
comprlae Intarleaved red, green and blue transmhdng 
elements. A preferred oonffguration empfoya separate 
linear moddators 1 comprising entirety radl graen or 
bluetransmlttingefements^ttieTeliy allowing full tv 

46 line lesolution to be maint^nsd in all coloura. 
' Aftheugh individual oolouredTV line gsnerators may 
beseparated i n the tpcal ptane of the prajecdon lansr 
epproprfatsdistrflKftion of TV One infdrmetiontom 
the TV fram e store ensures CD rrect supsrbnpoaMon of 

60 thered«greenandblueootoured1maoesonthe 
. viewing screen 5. 

Someof thedesign problems and expeneaasaod- 
ated with providing o large Iens3 of edsquate optlcat 
performance may be eased by altering the geometry 

SS of thellneararray modul ato r a fbr ml r>gindlvfduai TV 
Ones. Thfefacflfty f s parllcularly useful when sevefBl 
red-, green-and blue-transmlttlhg Bnaar modulators 
ars employed to provide a colour TV pn^oetor with a 
very Is rga output. For eiesmple. In one sneneeriMnt 

00 the iwt green and blue ilnear modulators lit lOU IB 
Re respecdvehr >n adiaoent perallvl planes displaced 
slang the was of the projection (ens 3^ aa shown In 
Rgursetoreduosthedegraeofcolourcorrecdon 
required in ihe lens. F ur th er morBi individual nnsar 

OB moduletoisl may be curved scoonllng to their 



position in thefocal plans of the Ien83 as shown Tn 
Figure 6, to correct residual geometrical distortion of 
the lera 3. In some caaes It Is beneficial to ir>cluda 
convex or concave curvature of the arrays 1 towards 
70 theproJectionlensdtocQmpsnsateforresldualfleld 
curvature. 

Inorderto pfovidea com pact optical system with 
effidsm illumination of Indivual TV lines, which may 
Tncorporate distortion correction as outlined above, a 
75 preferred arrangement employs optfcal fibres 11 to 
guide light from asultableeouree lOtothe focal plane 
of the projection lens 3 via an array of individual 
modulator elments 12aa Indicated in Figure 7. Each 
elcfnemof the modulator array 1 controbtheinfiansity 
.80 offlghttransmltiedbyae1ngiefibre.Thellbrea11 
womU beformedtntooneormorellneararrayalnthft 
focal plane oflhe lens 3 lo eonstRute oneor more 
oompleleTVIines for projection bytheiene3L 
Aa anafternative to the large framewnning minor 
8S eKtemallothepfolectlonlaneaiBsmanerfrBnM- 
ecaimlng mirror could b* inteipoaed between the 
projection lens 3 and the Bnear erray mcxiulalors l«or 
the amiy nwdulatori thsmsehm (or the projection 
fensi could be vibrated to schieveframescsnning. 
90 Wehave thus described aTVprpjeotor using 
convemlonal tight sources In which one or more 
complete TV lines ere genereted by one or more 
brightly-Illumln^edLperansl-drlven. linear array mod- 
idators, the TV fine generaton bti ng Imeged onto a 
95 rsmpteviswIngsersenbyaButtableproiecdonjens 
and freme scanning being provided by a vibrating 
plane mfrroror by reiattvemodon between tt\e TV line 
generetore and the proieetton lens. 
Ona or mors TV framestorss may be used to 
100 dlatributeTVilneinfbnnatlontooneorrnonBTVffne 
generatoraatapproprlaietlmaedurfngiheframe- 
ecenning cyda* 

Thefiwneecenning timebase may be distorted to 
Buftthecharactedetlceof a resonantvlbFatlrKi 
105 mechanism. 

Afull colour imsgs may be provided liy the use of 
one or mors near errey nwduletors trammttd rig 
predominantly blue, grsen or red light respectively. 
Theshape and tocatlon of individual linear array 
110 nr>odutator9inthefoca1planeoftheproieotidnteiis 
may bs adjustsd to compenaatafor deHdenclea In the 
perfdrmance of the lens» 

TheTV line generalers may be construcled uaing 
optlcalfibres. 
116 CLAIMS 

1. AprolectoreppsFstua comprising sninoohersnt 
lightsouroe.slfne modulator ss defined* meenefor 
fMaaIng light from the llghtaouroa to iha Ifne 
modulator, means for passing a vldso signalto the 
120 Iinemodulaior,andfneanslorpas8ingiholight 

influenced by the line modulator to a scrsenuthe Ught 
passing means Inchidtng a scanning apparatus to 
•can ths pert Image ftormsd by Ihe line modulator 
across ihs scrsen to iNtlld up atlaeet part off an Image. 
126 2. .ApperBtussacialmedlndaknl In which there Is 
provfdad more than one Ikie modulMo r. 

3. Apparatusasclalmadlnclaim2lnwhlGheach 
linentodulstariaarrai^edtorsoslveavideoslgnalln 
fespsctofdiflerBntpBrteoftheeempletelnnege. 
130 4. ApparatuessclalmedlncialmZ^fn which there 
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ara at least 111 res Una modutatore, theratMing 
provided at feast one Itna modulaiorfor each video 
aifinat relating to the g reen, the red, and the blue 
oomponent of the image^ 
5 5. AppBfBlU8a»clBimedInenyofdBline1to4ln 

wMob the or each line modulator eomprisw a phratltv 
of discrete components. 

6. ApparatuBasQialmedlnenyofGiarme1to4m 
wMoh theor each Onemodulator comprfses adngle 

fO componertarfangadtoimnemliorrellecilncktont 
H^tto a dmeient axtantalong Ha length. 

7. ApiMratiMMclelnied1nanir.qfcUm8lto.6ln 
which theBghtfrom the Bghtaourcepaaaoa to thoHne 
modulator and fa thereby modirieted In napeet of «a 

15 Intan^.andlatranwTrftted through the llnemodulB- 

tDnotheacnaen. . ^, 

8. Apperatuaatdalmedlnanyofclamltoem 
which the Bghtfrom the light sourcela parndto the 
tine modulatar. fe reflected therefrom with an Intenally 

20 which lsmodulatedbythennftmDdUl8lor«andthe 
rafiectBd ngh« to passed to theecreen. 

9. ApparetuaaadalinedtnanyofdBlntaltDSIn 
which the line modulator la curved. 

10. Apparetuaasdalmedlnanvofdalmaltodin 
as which theecannlngapperrtuaoompffeasamovable 

wlnror. 

11. ApparatuaasclaimedlnctaiinK^lnwhiclithe 
movable minorcomprteeeen oecUlating mirror. 

12. Apparatuaaacl9imadlnclabn10inwWdithe 
30 movaWamlrroroompflaeeaplurBlftirofmTnoielntho 

ferniGfamlirordnim whIohlaroiatBdaboutilB ajcte, 

13. ApperatusaadalmedlnanyoffclalnrteitoSin 
whlchtheecennfirigapparahiacomprfeaaoneormore 

mdvaUelena 

36 14 Apparatuaaaclaimadinanyofdaima1tol3ln 
which the light te passedio and from the or each 
modmatorbyopttealflbrea. 

15. Appar^sasdaimadinclatmSandcialmlAin 
which light la paaaed to each dncreie component by 

40 anaceoclatedopdcfbre end from each diflcmet 
componantby^reapfcllveqpjicfifana. ^.^^ 

1 6. Apparatua B9 claimed In dalm 1 5 In which the 
acannlng meanecomprlseameanalo move the opUcd 

45 17. Aprajeetorapparatuaaadalmedlndalml 
suhetantially aaherelnbafbre deacrlbedwim ifrffar^ 
enceto the accompanying drawfaiga. ^ 



PAGE 27^9 * RCVD AT 10/29/2006 7:29:43 PM [Eastern Standard TInne] * 8VR:U8PTO-EFXRF-3/0 • DNI8:27383a0 * CSID: * DURATION (mm-ss):08-48 



' This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representa|tions of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^(&Lblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 



^LR£FER£NCE(S) or EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: ■_ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





;RAY scale DOCUMENTS 




LINES OR MARKS ON ORIGINAL DOCUMENT 




